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1.0 PURPOSE 
 

This John C. Stennis Space Center (SSC) standard (SSTD) provides for a qualified American 

Society of Mechanical Engineers (ASME) weld procedure for Gas Tungsten Arc Welding 

(GTAW) of Aluminum (P-No. 23) pipe or plate. 

 

2.0 APPLICABILITY  

 

a. This SSTD is valid for welding of all P-No. 23 Aluminum pipe or plate that will be used in, 

but not be limited to, nitrogen, helium, air, oxygen and hydrogen service.   

 

b. This SSTD applies to all contractor and subcontractor personnel involved with the GTAW 

welding of aluminum pipe or plate.  

 

3.0 REFERENCES AND APPLICABLE DOCUMENTS  

 

Applicable documents shall be the latest version unless otherwise specified. 

 

ASME Boiler and Pressure Vessel Codes, Section II, Materials 

ASME Boiler and Pressure Vessel Codes, Section IX, Welding, Brazing and Fusing 

Qualifications 

ASTM B209, Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 

ASTM B209M, Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 

(Metric) 

ASTM B210, Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless Tubes 

ASTM B210M, Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless 

Tubes (Metric) 

ASTM B211, Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold 

Finished Bar, Rod, and Wire 

ASTM B211M, Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold 

Finished Bar, Rod and Wire (Metric) 

ASTM B221, Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 

Wire, Profiles, and Tubes 

ASTM B221M, Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 

Wire, Profiles, and Tubes (Metric) 

ASTM B234, Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless Tubes 

for Surface Condensers, Evaporators, and Heat Exchangers 

ASTM B234M, Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless 

Tubes for Surface Condensers, Evaporators, and Heat Exchangers (Metric) 

ASTM B241/B241M, Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe 

and Seamless Extruded Tube 
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ASTMB247, Standard Specification for Aluminum and Aluminum-Alloy Die Forgings, Hand 

Forgings, and Rolled Ring Forgings 

ASTM B247M, Standard Specification for Aluminum and Aluminum-Alloy Die Forgings, Hand 

Forgings, and Rolled Ring Forgings (Metric) 

ASTM B273/273M, Standard Test Method for Shear Properties of Sandwich Core Materials 

ASTM B361, Standard Specification for Factory-Made Wrought Aluminum and Aluminum-Alloy 

Welding Fittings 

ASTM B483/B483M, Standard Specification for Aluminum and Aluminum-Alloy Drawn Tube 

and Drawn Pipe for General Purpose Applications 

ASTM B491/B491M, Standard Specification for Aluminum and Aluminum-Alloy Extruded 

Round Tubes for General Purpose Applications 

ASTM B632/B632M, Standard Specification for Aluminum-Alloy Rolled Tread Plate 

ASTM B744/B744M, Standard Specification for Aluminum-Alloy Sheet for Corrugated  

 Aluminum Pipe 

ASTM B745/B745M, Standard Specification for Corrugated Aluminum Pipe for Sewers and 

Drains 

ASTM B746/B746M, Standard Specification for Corrugated Aluminum Alloy Structural Plate 

for Field-Bolted Pipe, Pipe-Arches, and Arches 

ASTM B864/B864M, Standard Specification for Corrugated Aluminum Box Culverts 

ASTM F626, Standard Specification for Fence Fittings 

AWS A5.10/A5.10M, Specification for Bare Aluminum and Aluminum-Alloy Welding Electrodes 

and Rods 

FED WW-T-700/6, Tube, Aluminum Alloy, Drawn, Seamless, 6061 

MIL -DTL-25995, Pipe, Aluminum Alloy, Drawn or Extruded 

SAE AMS4025, Aluminum Alloy, Sheet and Plate 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061-O) 

Annealed ï UNS A96061 

SAE AMS4026, Aluminum Alloy, Sheet and Plate 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061; -T4 

Sheet, -T451 Plate) Solution Heat Treated and Naturally Aged ï UNS A96061 

SAE AMS4027, Aluminum Alloy, Sheet and Plate 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061; -T6 

Sheet, -T651 Plate) Solution and Precipitation Heat Treated ï UNS A96061 

SAE AMS4079, Aluminum Alloy, Drawn, Round, Seamless, Tubing 1.0Mg - 0.60Si - 0.28Cu - 

0.20Cr (6061-O) Close Tolerance, Annealed ï UNS A96061 

SAE AMS 4080, Aluminum Alloy, Drawn Seamless Tubing 1.0Mg - 0.60 Si - 0.28Cu - 0.20Cr 

(6061-0) Annealed ï UNS A96061 

SAE AMS 4081, Aluminum Alloy Tubing, Hydraulic, Seamless, Drawn, Round 1.0Mg - 0.60Si - 

0.28Cu - 0.20Cr (6061-T4) Solution Heat Treated and Naturally Aged ï UNS A96061 

SAE AMS 4082, Aluminum Alloy, Seamless Drawn Tubing 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr 

(6061-T6) Solution and Precipitation Heat Treatedï UNS A96061 

SAE AMS 4083, Aluminum Alloy Tubing, Hydraulic, Seamless, Drawn, Round 1.0Mg - 0.60Si - 

028Cu - 0.20Cr (6061-T6) Solution and Precipitation Heat Treated ï UNS 96061 

SAE AMS 4113, Aluminum Alloy, Extruded Profiles 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061-T6) 

Solution and Precipitation Heat Treated ï UNS A96061 
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SAE AMS4115, Aluminum Alloy, Rolled or Cold-Finished, Bars, Rods, Wire, and Flash Welded 

Rings Annealed 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061-0) ï UNS A96061 

SAE AMS4116, Aluminum Alloy, Bars, Rods, and Wire 1.0Mg - 0.60Si - 0.30Cu - 0.20Cr (6061-

T4) Cold Finished, Solution Heat Treated and Naturally Aged ï UNS A96061 

SAE AMS 4117, Aluminum Alloy, Rolled or Cold Finished Bars, Rods and Wire and Flash 

Welded Rings 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061; -T6, -T651) ï UNS A96061 

SAE AMS4127, Aluminum Alloy, Forgings and Rolled or Forged Rings (6061-T6) Solution and 

Precipitation Heat Treated ï UNS A96061 

SAE AMS4128, Aluminum Alloy Bars, Rolled or Cold Finished 1.0Mg ï 0.60Si ï 0.30Cu ï 

0.20Cr (6061-T451) Solution Heat Treated and Stress Relieved by Stretching ï UNS 

A96061 

SAE AMS4150, Aluminum Alloy, Extrusions and Rings 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061-

T6) Solution and Precipitation Heat Treated ï UNS A96061 

SAE AMS 4156, Aluminum Alloy, Extrusions 0.68Mg - 0.40Si (6063-T6) Solution and 

Precipitation Heat Treated ï UNS A96063 

SAE AMS 4160, Aluminum Alloy, Extrusions 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061-0) 

Annealed ï UNS A96061 

SAE AMS 4161, Aluminum Alloy, Extrusions 1.0M - 0.60 - 0.28Cu - 0.20Cr (6061-T4) Solution 

Heat Treated and Naturally Aged ï UNS A96061 

SAE AMS4172, Aluminum Alloy, Extrusions 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061-T4511) 

Solution Heat Treated and Stress Relieved by Stretching ï UNS A96061 

SAE AMS4173, Aluminum Alloy, Extrusions 1.0Mg - 0.60Si - 0.30Cu - 0.20Cr (6061-T6511 or 

T6510) Solution Heat Treated, Stress Relieved by Stretching, Straightened, and 

Precipitation Heat Treated ï UNS A96061 

SAE AMS4248, Aluminum Alloy Hand Forgings and Rolled Rings 1.0M - 0.60Si - 0.28Cu - 

0.20Cr (6061-T652) Solution Heat Treated, Stress Relief Compressed, and Precipitation 

Heat Treated ï UNS A96061 

SAE AMS4312, Aluminum Alloy, Rolled or Forged Rings 1.0Mg - 0.60Si - 0.28Cu - 0.20 Cr 

(6061-T651, 6061-T652) Solution Heat Treated, Mechanically Stress Relieved, and 

Precipitation Heat Treated ï UNS 96061 

SAE AMS-A-22771, Aluminum Alloy Forgings, Heat Treated 

SAE AMS-QQ-A-200, Aluminum Alloy, Bar, Rod, Shapes, Structural Shapes, Tube, and Wire, 

Extruded: General Specification for 

SAE AMS-QQ-A-200/8, Aluminum Alloy 6061, Bar, Rod, Shapes, Tube, and Wire, Extruded 

A96061 

SAE J454, General Data on Wrought Aluminum Alloys 

SPR 1440.1, SSC Records Management Program Requirements 

SPR 8715.1, SSC Safety and Health Program Requirements 

SSTD-8070-0005-CONFIG, Preparation, Review, Approval, and Release of SSC Standards 

SSTD-8070-0013-WELD, Classes of Welding Inspection  

SSTD-8070-0014-WELD, Qualifying Welders and Welding Procedures 
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4.0 RESPONSIBILITIES  

 

Responsibilities for the use and control of this SSTD and for the review and approval of 

revisions or cancellation of this SSTD shall be as specified in SSTD-8070-0005-CONFIG and 

the applicable documents referenced therein. 

 

5.0 REQUIREMENTS AND PROCEDURES 

 

a. All procedures shall be performed in compliance with applicable requirements in SPR 

8715.1. If ever there is a conflict between this SSTD and the Stennis Procedural Requirement 

(SPR), the SPR takes precedence. 

 

b. Items denoted as essential variables in the attached weld procedure specifications (WPS) 

shall not be altered when using the WPS. An alternate WPS may be used only if approved 

prior to use by the National Aeronautics and Space Administration (NASA) SSC Center 

Operations Directorate Project Management Division (PMD), the NASA SSC Engineering 

and Test Directorate (E&TD), the NASA SSC Safety and Mission Assurance (S&MA) 

Office, and in accordance with ASME Boiler and Pressure Vessel Codes, Section IX, 

requirements. 

 

c. The attached Procedure Qualification Record (PQR) is the PQR for the original WPSs in this 

SSTD. When performing new qualifications, a new, approved PQR shall be completed 

showing all pertinent data and results of the weld procedure qualification. 

 

d. Welders shall be qualified in accordance with SSTD-8070-0014-WELD. 

 

e. Inspection methods for welds shall be in accordance with SSTD-8070-0013-WELD. 

 

f. Qualification tests shall be performed on test coupons welded with argon as the backing gas.  

 
6.0 RECORDS AND FORMS 

 

a. Records required by the procedures of this SSTD shall be maintained in accordance with 

SPR 1440.1 and as specified in this SSTD.  

 

b. All records and forms are the latest version unless otherwise indicated.  

 

c. Forms may be obtained from the SSC Electronic Forms repository or from the NASA SSC 

Forms Management Officer.  Quality Records are identified in the SSC Master Records 

Index. 

 



Stennis  

Standard 

 

SSTD-8070-0021-WELD        B 
Number                                                                 Rev. 

Effective Date:  July 1, 2019 

Review Date:    July 1, 2024 

Page 8 of 15 

Responsible Office:  NASA SSC Center Operations Directorate 

SUBJECT: Gas Tungsten Arc Welding of Aluminum (P-No. 23) 

 

d. The original, signed WPS, PQR and Welder Qualification Report (WQR) (copies of which 

are provided in the attachments of this SSTD) and the accompanying Certificate(s) of 

Analysis validation test documents shall be maintained in Central Engineering Files (CEF). 

 

7.0 ACRONYMS AND ABBREVIATIONS  

 

ASME  American Society of Mechanical Engineers 

ASTM  American Society for Testing and Materials 

AWS  American Welding Society 

CEF  Central Engineering Files 

E& TD  Engineering and Test Directorate 

GTAW  Gas Tungsten Arc Welding 

ò  Inch 

NASA  National Aeronautics and Space Administration  

PMD  Project Management Division 

PQR  Procedure Qualification Record 

S&MA  Safety and Mission Assurance 

SAE  Society of Automotive Engineers 

SPR  John C. Stennis Space Center Procedural Requirement 

SSC  John C. Stennis Space Center 

SSTD  John C. Stennis Space Center Standard 

WPS  Weld Procedure Specifications 

WQR  Welder Qualification Report
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ATTACHMENT S  

Attachment A: WPS  

 
        Continued on next page. 
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